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A B S T R A C T  

3. 

This  review paper gives account of t he  methods of measurements 
and the p r i n c i p a l  r e s u l t s  of experimental i n v e s t i g a t i o n s  of r a d i a t i o n  
beyond the  lh i ts  of the  Ear th ' s  atmosphere, c a r r i e d  out  by a group of 
Sovie t  s c i e n t i s t s  dur ing  the period 1957- 1959 under the  l eade r sh ip  
of S.N. Vernov and A. E. Chudakov. 

The r e s u l t s  of the experiments include the  d a t a  on measurements 
conducted on bozrd the  Sovie t  2nd and .3rd B.E.S .  and  a l s o  with the  he lp  
of the  lst, 2nd and 3rd  cosnic  rockets.They allowed t o  ob ta in  the  main 
c h a r a c t e r i s t i c s  of the  p a r t i c l e s  forming the r a d i a t i o n  b e l t s ,  bes ides  
cor robora t ing  the very exis tence of these  b e l t s .  Tresented a l s o  are da ta  
on > a r t i c l e  f luxes  recorded w i t h  var ious  devices beyond the  Ea r th ' s  
magnetosphere. 

l i s h e d  i n  var ious pe r iod ica l s .  Kost of the t r a n s l a t i o n s  were made a t  
NASA o r  by cont rac tors ,  namely the e n t i r e  s e t  of  r r A r t i f i c i p l  Ear th ' s  
S a t e l l i t e s " .  Cer ta in  papers, t o  which re ference  is made i n  svlch reviews 
as t h e  XhETF or W N ,  
All a r e  ava i l ab le  a t  l ibrar ies .  

Of g rea t  i rpo r t ance  is the  fact t h a t  these  measurements were 
c a r r i e d  out  during the per iod  of solar a c t i v i t y  m a x i m u m ,  80 t h a t  t h e  
r a d i a t i o n  c h a r a c t e r i s t i c s ,  given i n  t h i s  review, may be u s e f u l  f o r  compa- 
r i s o n  with f u r t h e r  experiments, i n  p a r t i c u l a r  with those c a r r i e d  out 
time of solar a c t i v i t y  minimum i n  196301961;, and with those t o  take place 
dur ing  the  next s o l a r  maximum. 

It should be noted t h a t  t h i s  s tudy covers t he  per iod  1957-1959 
and r e f e r s  t o  l i t e r a t u r e  up t o  1961 inc lus ive .  Some subsequent s tud ies  
have been made, namely by K, I. Gringauz and by Vernov, Savenko e t  al,. 
which have been Fublished i n  1962 and are ava i lab le  as NASA TT F-8227, 
%242, 8279, 8280 etc.. 

s t i t u t e s  mainly a review and an appra i sa l  of what has  a l ready  been publ ished 
wi th  the  exception, however, t h a t  the  e l e c t r o n i c  devices aboard ar.e 
perhaps the ob jec t  of a more de t a i l ed  descr ip t ion .  In  view of the  f a c t  
t h a t  these s e r i e s  xi11 be re lezsed  as cover-to cover t r a n s l a t i o n s  in t h e  
f u t u r e ,  i t  is f e l t  t h a t  the e f f o r t  of doing i t  now is not  warranted. 

IIowever, t he  Table of Contents, the  References and the  Appendix, 
are presented herewith. 

The mater ia l s  of s a i d  experiments were t o  the g rea t e r  e x t e n t  pub- 

are cover-to cover t r a n s l a t e d  by the  A.I.P. 

On the  whole, t h i s  study br ings  p r a c t i c a l l y  nothing new and con- 

i 

Prepared by ANDRE L. BRICHANT 
under Contract N0.N.G-5-3760 
Consultants & De s igne r s ,  Inc . 

17 May 1965 
:-lington, V i rg in i a  



4. 

CONDZNSED DJiTA ON XOCKXTS IiAVING REGISTERED RADIATIONS I N  SPACE I N  1957-1959 

-r - 

Date of 
launch 

- -  
3 Nov. 
1957 

- 
1 Feb, 
1958 

-I- 

D e  s igna t  io ]  

- 
2nd Sovie t  

A.E.S. 

EXPLOREF4 I 

EXPLORB - 
I11 

c 

3rd  Sov ie t  
-4.E.S. 

EXPLORER- 
IV 

PIONEER I 

PIONEER- 
111 

- - -  - - 

I n i t i a l  Oriented flow B r i e f  
Orb i t  of s c i e n t i f i c  Inf ormat. 

Paramet. information on Scient .  
* Apparatus 

, 

1) 225 km Ceased on TWO 
2) 1670 - 10 November i d e n t i c a l  
3 )  103.76' 1957 , gas-discharge 
4) 6 5 O  

1) 360.5 The 60 14w Gas-discharge 
2) 2530 t r ans l i t  t e r  counter 
3)115min  ceased oper. 
4 )  33.34' on 28 Feb.58 , 

and that of I 

10 I\lw stopped 
! on 23 May 58. I 

I count ere 
. --.-__c --- 

March 2)  2810 - 
1958 3) 116 mir 

4) 33.40 

1) 226km 
MAY 2) 1881 - 

I 

26 I 1) 262 km 

11 
OCT. 
1958 

;;;ocket 
went t o  
114 000 
km 

Rocket 
DEC went t o  
1958 120000 

; b  

t r a n s n i t t e r  
ceased oper. 
on 5 June 
and the  10 i.;w 
t r a n s m i t t e r -  
on 16 June58 

- 

The main 
transmit t e r  
ceased oper. 
on 15 June. 
lnformation 
continued 'by 

August 1958 
The 10 Mw 
transmitter 
ceased oper. 
on 9 Sept.  
t h a t  of 24Mw - on 6 oct.58 

WAYAEC" t o  15 

- 
counter 

.-------__ _.___ 
Inn .sc in t i l1 ,  
counter with 
N a J  ( T 1 )  cr. ; 
two ou te r  sc. 
C. with Z n S ;  
Cerenkov c. 
with a215 

TWO s c i n t i l l  . 
discharge c t r  
and two gas- 

During all 
the  43-hr 
f l i g h t  time 

Two gas-disch 
counters  

During the  I Ywo ges-disch 
e n t i r e  37h  i ; counters  
f l i g h t  time ~ 

Annotations 

- . . . .  

- 
There was a 
magnetic memory 

device 

___I____ 

There w a b  a 
magnetic memory 

device 

.*" 

_---___ 
Crossed twice 
r adia t . b e l t s  
near equator. 

plane 

Crossed twice 
r a d i a t . b e l t s  
near equator. 

plane 



5 .  cont inuat ion 

Designation 

F i r s t  Sovie- 

rocke t  
COs! t i iC  

PIONEER Iv 

-. 

EXPLORER= 
VI 

2nd Sovie t  
cosmic 
rocke t  

- . -  ._ 

3rd  Sov ie t  
coemic 
rocke t  

D 

EXPLORER 
V I 1  

Date o f '  I n i t i a l  Oriented flow Brief  
1 aun ch . Orbi t  of s c i e n t i f i c  Inf  orlnat. Annotations 

I Parameters information on sc i en t .  
I * apFar a t u s  

2 Jan. A r t i f i c i a l  , During the Two s c i n t i l .  
1959 p lane t  ~ f i r s t  24 h r s  and two gas- 

I passed a t  of f l i g h t  ' discharge 

- 

3 Mar. 
1959 

.- __ 
7 Auge 
1953 

- - __-- 
3.2 Sep 
1959 

4 O c t .  
1959 

-- 
13 o c t .  
1959 

- - 
5000 km 

from 
the  Moon 

A r t i f i c i a l  To d is tance  
p l ane t  1 655oookm 

fr. Earth 

1) 252km ' Ceased on 
2) 48 OOOkm 6 Oct.1959 
3) 12h42m. 
4)  4 8 O  

2eached During the 
the  Loon's e n t i r e  near 

sur face  1 38-h. fl. time 

Photograph. 
the  conceal. 
s i d e  of the  
Moon and 
e n t .  Earth 

o r b i t  - 
1 )  560km 

During t h e  
f i r s t  15 
days of f l .  

___ 

N e  srls 
2)  1095 km 15 months 
3)  101 min 
4) 50.3' 

counters  ; 
Cerenkov c. 
Z 2;  2 15 
Two gas-dis- 
ch. counters  

--.- _ _  

S c i n  till. 
c;  te lescope 
from prop. 
counters  ; gas 
disch.c. and 
ioniz .  chamber 
3 s c i n t i l l .  
and 5 gas-dis 
ch, c t r s  , 
Cerenkov C .  
2 3 2 ,  2 3 5  

Z a 15 

---_ _---- __ __ 

-- -- - __ 
S c i n t i l l .  & 
2 gas-disch. 
counters  ; 
Cerenkov coun 
z>2 ,  z a 1 1  

z b 2 a  
TWO gw-disch 

counters  

%Ben d r i f t i n g  
from Earth 
crossed the  
outer r . be l t  

I_ _ _  
A t  d r i f t i n g  
from Earth 
crossed the 
rad. be Its 
near the  
equat.plane 

Crossed the  
rad. b e l t s  
113 times 
during l i f e t .  

.- 

When drift .  
from Ear th  
crossed the  
ou te r  r . b e l t  

When d r i f t .  
from Ear th  
crossed the  
ou te r  r. b e l t  

1 - he igh t  in perigee.  2 - height  i n  apogee; 3- revo1,period; * 
4 - i n c l i n a t i o n  angle t o  e q u a t o r i a l  plane. 
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